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® Cathode ray tube having e magnetic focusing lens. 

© A monochrome cathode ray tube having an elec- 
tjomagnelic defiection unit 9 and a directly adjoining 
integrated focusino muWpole carrection unit 10 
which aorves both to generate a static focuaing field 
and to genemle higher order muttlpole correction 
fieldft to correct for apot distorticn enors. In particu- 
lar quadrupote fields are generated to correct for 
J astigmatism errors. 
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■^lhod& ray tube having 



The Invention relates to a monochrome cath- 
ode ray tube comprising at one end an electron . 
gun and at the opposftely located end a display 
screen having a phosphor layer aid a deflection 
unit provide around the neck of the display tube, 
and a magnetic focusing device which le provided 
between the elacron gun end the deflectfon ur^ 
around the neck of ti\e display tube and wWch 
comprises means to generate a static focusing 
field. 

Upon focusing electrons in a cathode ray tube 
two types of lenses are used, etectrostetic ones or 
magnetic onesL In order to achieve a high definition 
It is desired to reach a- very good extent of focus- 
ing (ssmaU electron spot OA^ high resolution}. 
Magnetic Joises may generally be provided out- 
side the nadc of^tha tube, this in contrast with 
electrostatic len^ which are present in the necJc 
of the tube. As a result of this the diameter of the 
majpwtfc lenses may be larger, which provides a 
better lens quafity: the spherical eberrafion de- 
creases when the lens diameter increases. A small- 
er spherical aberration leads to ^ smaller Spot on 
the screen, which is required for high resolution 
guns. F=br higher resolution (projection) feresrtsion 
tubes a magnetic focusing lens Is hence preferably 
used. 

When magnetic focusing len^ are^-used, 
there may be cfistfngulshed between two types: 
eleclromagnetic tentos. and magnetostallc lenses. 
In an eiectromagnelic lens a field Is generated by a 
coll endoeed partly by a yoke. In a pennanent 
magnetic lens the field Is generated by a penna- 
nent magnetfc material whether or not provided 
with a yoke (DE-PS 801 The electron beam Is 
also moved over the screen by a deflecfion cdl, 
the intensity of the beam being modulated to ob- 
tsin a picture. The great l&eam angito aperture 
which Is associated with the use of a focusing lens 
having a terge diameter has for its result that upon 
deflecting the beam by the deflecHon cofl the elec- 
tron spot on the screen Is not only enlarged but 
also distorted. As a result of this deflection de- 
focusing an elliptical spot having a diameter which 
is larger than that m the centre of the display 
screen Is formed at fte edge of the screen. 

In some applications of cathode ray tubes, for 
example projection television tubes or so-called 
data graphic display tubes, such a distortion cannot 
be tolerated. 

tt is the object of the Invention to provide a 
cathode ray tube of the type having a magnetic 
focusing lens with means to conect said astigmatic 
errors. This object is acf^eved In a cathode ray 



a magnetic focusing Ims* 

tube according to the invention In that the means to 
generate the static focusing field directly adjoin the 
deflection unft and also generate higher onJer mul- 
t^jole fields to correct spot distortion errors. 
5 Essential for the Invention is that the muWpole 
coHBCtion fieWs are generated at the area where 
the beam diameter in the tube Is largest. With this 
large beam diameter the influence of the muWpoie 
correction fields is greatest This Is the case el the 
10 area of the magnetic fowising lens. A further ad- 
vantage of this way of genenating the muhipole 
correction fields Is that the magnetic focusing lens 
directly adjofrw the deflection unit and hence Is 
placed as near as possible to the disj^y screen/ 
js As a result of this an optimum resolution is main- 
tained. >Wh8n muffipole correction means are pro- 
vided between the magnetic focusing lens and the 
deflectfon coll. In itself a place which is not unusual 
for magnetic correction means, the resolution will 
20 no longer be optimum. 

Wfthln the scope of the inventiorv the multipole 
conection fields may in particular be quadnipole 
^ fields (to correct astigmatism errprs opSonally in 
combination with sbc-pole fiekte (to correct higher 
2s Older spot distortions) and tiwy^can be realised in 
various manners. 

According to a first embodlmerrt of the inven- 
tion an integrated focusing and maltijwle correction 
unft Is obtained by composing the yoke of the 
00 idaising devfce entirely or partly from elfljvt equal 
parts each having a longitudinal coil By ener^lng 
said longHudinal cotis correctly a rotationally sym- 
metrical focusing field can be generated on which 
a quadrupolo field to correct astigmatism errors is 
35 superfmposedr 

An integrated ftxnising and muffipole confection 
unit Is a&ematively obtained by composing the 
focusing device of eight a^)lanar bar magnets 
which are oniered for generating a static focusing 
40 field and by placing a core around each bar mag- 
net When the cods are energized correctiy In 
which two oppositely located colls always convey 
tiie same cunent, any desired quadrupole field 
may be generated to correct astfgnwtism enrors. 
45 A few embodiments of the invention will be 
explained in greater detail with reference to the 
drawing, in which 

Rgure 1 is a longitudinal secttonal view 
through a cathode ray tube having an Integrated 
60 focusing and multipole correction unit according to 

the invention; 

Hgure 2a is a longitudinal secttonal view 

and 
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Rgure 2b Is 8 cross-sectional view taken on 
the line PP' through an integrBted focusing mul- 
tipolB correction unit for the Rgure 1 cathode ray 
tube (first embodiment); 

Figure 3a Is a longitudinal sectional view and 
Figure 3b a (^oss-sectional view through an In- 
tegratad focusing multipole correction unit for the 
Figure 1 cathode ray tube (second embodiment); 

Figure 4 shows a diagram for connecting a 
muttlpole conecdon coit. 

An Integrated focuwng muWpole conrection unH 
10 is assembled around the neck ^ of a cathode 
ray tube 3. The tube 3 has a c^ode 4 to produce 
an electron beam 6 in cooperation with a heating 
element 6, a grid 7, and an anode 8. Deflection 
coils (not shown) are mounted on a deflection yoke 
9 on the nock 2 of the tube 3. 

Referring now to Rgures 2A and 2B It Is sug- 
gested to divide the yoke 11 of a focusing unit into 
eight segments. Each of the segments 12 as 
shown in Rgures 2A and 2B Is provided with a coil 
13 in the case of an electromagnetic focusing unit 
In the attemabve case of a permanent magnetic 
focusing unit It is suggested to place eight radial 
bar magnets 14 between a divided Inner yoke 16 
and an undivided outer yoke 16. as shown m 
Rgures 3 a and 3b. The Inner yoke 15 is divided 
Into eight ?art8. Inlhis case, two ^m^^Jom^ 
which generate an opposite magnelte field. A coll 
17 is wound around each of the bar magnets. 

If an equal cun^m Is sent through the olght 
colls 13 in the electromagnetic case a static 
rotafionally symmetrical focusing fieW is generated. 

an extm cunBnt I Is conveyed through A and A* 
and the cunwt In the coils C and C is reduced by 
I a Quadrupote field superimposed upon the 
rotationally symmetrical focusing field is generated. 
By controlling the current through the coils B. B', D 
and D*. the quadrupote field can be rotated in any 
desired direction. It Is to 6o noted that the ^ght 
coils may advantageously be constructed so as to 
form two sub-coll systems, one having a Wgh L 
value for a fixed adjustment of the focusing field 
(this system may optionally be replaced by a sys- 
tem of permanent magnets) and one having a low 
L value for a dynamlc'drive of the focusing fiekJ. 

In the case of the permanent magnetio lens 18 
(Rgure 3B) the static focusing fieid Is made by 
means of the eight bar magnets 14. If ttw strength 
of the focusing tens Is to be varied, either an equal 
' current can be sent through all the coils 17, or 
extra coils 19 may be used which may be provided 
In the lens. 

The quadmpole flekSs are generated by pass- 
ing the desirW current througli the eight colls 17, 
always two oppositely kjcated coiis conveying the 
same cunrent 



The end In view Is reached by the configura- 
tion shown namely that the muWpole coneciions 
are made In the place where the beam has tls 
largest diameter in the focusing lens. Herewith It is 

5 always achieved that the two hinctions of focusing 
and spot correction take place In the same unit 

A multipole con'ectton coil 27 can be switched 
as Is shown in Rgiffe 4. By energization of the 
eupply fines such a cpjadnjpote fleW can be gen- 

to erated that distortion of the spot is corocted. With 
equal cunrents through A-A' and B-B* *e 
quadnjpole shown is formed. The required correc- 
tions dep'end on Ihe position of the electron spot 
' on the screen and these currents are hence varied 

16 synchronously with the deflection current. The driv- 
ing may take place both completely analogously 
and via a dlgittd process (QB-A 2 086 898). 

itls to be DdM that the muWpoie shoes In the 
figures are shown with dngle turns to produce the 

20 individual poles, the turns not overlapping each 
other. However, the invention also retotes to the 
use of multipole colls whteh show a so-called 
cosiruisoidal distribution of the turns in behalf of an 
Improved homogeneity of the generated multipole 

28 field. 



Claims 

30 -LA monochrome cathode ray tube comprising 
at one end an electron gun and at the oppositely 
located end a display screen having a phosphor 
layer and a deflecUcn unH provkted around the 
neck of the display tube, and a magnetic focusing 
30 device which Is provided between me electron gun 
and the deflectfon unit around the neck of the 
display tube and which comprises mearw to genr 
erate a static focusing field, characterized in that 
the means to generate the static focusing fteW 
40 cfirectty adioin the deflection unit and also generate 
higher orter multipole fields to correct spot distor- 
tion errors. ^ , ^. , ^ 
Z A cathode ray tube as claimed in Cl^m i. 
oharacteriiod In that lha focusing device comprises 
46 a yoke whteh is compospd entirely or partiy of 
eight equal parts, each part having a tonghudinal 
con, the eight coils being energlzable in such man- 
ner as to generate a static fbcuaing fi6W on which 
a quadnjpole fieW Is superimposed to conrecl for 
50 astigmatism entjrs. 

3 A cathode ray tul>e es claimed in Claim 1, 
characterized in ttiat the eight coils constitute two 
sub-coil systems: a first set having a high imped- 
ance to generate the static focusing fieW and a 
55 second set having a tow impedance to generate a 
dynamically varying focusing field. 
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4, A cathode ray tube as dainwd In Claim 1, 
charactertzed in that the focushto device comprises 
eight coplanar tsar magneta which ere ordered to 
generate a fbcusino field, each bar magnet 
supporting a coil and the eight colls being ena- 
gizable (n such manner as to generate a desired 
quadwpole field to correct Ibr asUgmallsm errors. 
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